/, .. ,''' SUBACUTE BACTEqIAL ENDOCARDITIS 2 painful nodule s. ' . . rhe se skin le sions were noted and reported by various Ruthors and observers between the years 1873 and 1900. In 1899, a ~oman observer, Mabel Austin, repro ted and described the first case due to the Bacillus influenzae. (2) During the present century there have been many important contributions by Koeniger (20) , Lohlein(21), Libman(6)(7), Coombs(22) and Clawson(23) (38) on the pathological side;
Schottmeuller (8) , Rosenau(24) , Horder(25) , Ma,jor (26) , Kinsella (27) ,Fox (28) , Lynch(29) and Clawson(23) Waddell (4) states the Libman has put in the most extensive study of any onG man 'lnd believes him to be the most authoritative on the disease, although it is hard to estimate just who is the leader in this fleld, si.nce it is composed of so many competent obse7~vers and hip:hly consciencious workers.
As to the disease itself, Cecil(5) believes it to be of more i~nportance than the acute type because of its comparative frequency. It i.s very common for an aver'"ge 200 bed hospi tal to have several cases every year and in localities where rheumatic disease is common there are naturally more cases. In addi tion, t'~le disea~~e is becoming more frequently recognized.
Libman, in his 1918 paper (6) stated that tbDse who considered :3 this disease of less importance beca'.1se of its infrequency only asked those of that category to consider his own practice in which he had seen over three hundred cases personally in those first years of this century, and that then they should judge lts i:nportance.
ETIOLOGY
In 1910, Libman and Celler (7) and their co-workers reported the results of their investigatlons on 43 cases over a period of eight years. Of these 43, 29 were seen in the four years just prev ous to their report (1906) (1907) (1908) (1909) (1910) .
In this series of cases the duration of the disease was from four months to one or one and one-half years. Cases which progressed longer than this period he grouped as the chronlc type. None of these cases recovered.
In all there were nineteen autopsies and in fifteen of these there had been antemortem blood cultures (fa de. One of these was consistently negative, ~hich according to later reports by this same.:; and other f::tuthors was no doubt due to the fact that cultures often must be allowed eJ.ght to ten days to grow before they are de6lared negative, and then such cultures sb.ould be repeated regularly.
In these cases cases the pathological process was alwayys engrafted upon a previously diseased or damaged heart valve and the history nearly always pointed to a previous rheumatic ipfection. The lesion was always vegitative and not ulcerative.
When the aOY'tic valve was involved, there was a marlced tendency for the process to extend down to the ventricle, to the ventricular surface of the aortic flap of the mitral valve and to the chordae tendinae. If the mitral valve was involved there was a marked tendency for the process to spread over the wall of the left auricle and chordae tendinae of that side. The latter structures were often found to be torn. In certain cases the auricular and vc-mtrieular involvement was often more marked 'lnd extensive than that on the valves. 'rhis, Libm,_m says, accounts for the fact that auscultatory findings change so little during the disease.
Interestlng is the manner of distribution of the lesions.
In ten cases the mitral valve alone was involved, although accompanied by marked auricular vegitations. In two cases the aortic valve alone was the site of the process with some ventricular involvement. In seven insbulces both valves were the site of the disease and in six these cases there was marked auricular' endocardi tis. It is thus apparent that lesions of the auricle practically always occur vifhen the mitral valve is involved.
Changes found in one case indic,~ted that the lesions of suba'ute bac~erial endocarditis may heal to a certain extent.
some were undergoing organizatton, while others were taking on a fibrous or calcareous character. In this case there were no bacteria in the blood nor in the vegitations. As a rule the vegetattons contain innunlerable organisms.
In one case of this series the Bacillus influenzae was found. Before death this case had given the clinical picture and findings which were essentially the same as that of the group wiJich demonstrated cocci. This case had even the painful erythematous nodules.
All cultures were made on blood plates. On these plates ·wherever a colony grew, tr~e hemoglobin seemed to be attracted.
'ehe colonie s then would become deep red and the remaining portion of the plate would become pale. In sO.rIB cases the cultures would show large nUJnbers of organisms, while in other's cultures would have to be made several times before a positive result could be obtained. In one instance after repeated blood cultures had failed, five different ~edia were used with no avail.
At this early d~te Libman believed that six days were necessary for culture before it was declared negative. However, in a later paper, 1918 (6) , he stated that from eight to ten days should be the ti~e factor. Kerlin (2) also stated this.
Usually the cultures are found to be positive in 24 to 48 hours.
In order to properly identify this organism which Wi.i8 found in over 95 percent of the cases, it was first necessary to rule our the Pneumococcus and the streptococcus mucosus, 1.'lhich closely resemble the cocci found in these cases. 2) The solution of the capsule by bile is diagnostic of the Pneumococcu and the streptococcus mucosus. The latter is distinguished by its caosule and other features.
3) The absence of a precipitate speaks against the organisms being streptococci.
The cocci found in cases of subacute bacterial endocarditis were c~refully studied along planned lines. These organisms are all gram positive. They have never been found to have a capsule and they are either round, ovoid, lancet-shaped, or bacillary in form, and are i'ound in groups ar in c}'ains.
Every or~mnism WRS found sooner or later to grow in long, convolut·9d chains. ifhey aro u8uall"y' smaller than the ordinary Pneumococci or streptococci and grow more po)rly, especially when first isolated.
Schottmeuller (8) (5), we find the author of the opinion that at least two factors are apparently essential in order that the disease become manifest in the human being. One is the presence of a pre-existing valve injury which is almost always due to an earlier rheurnatic infection.
Libman believes ~iS factor to be al~ost constant(7).
other f8ctor factor is a superimposed bl:Jod stY'eam infection.
In most cases one can usually ellicit a history of infected tonsils, abcessed teeth or otits media, etc. It is under these conditions that bacteria, prevalent around the focal les on, can and do invade the blood stream and so, also, the damaged valve. It may be necessary to assume that fresh eros- 2) Subacute infectious endocarditis -Libman(6)(7).
3) Endocarditis lenta -Schottmeuller(8).
4) Chronic septic endocarditis -Heuoner (42) 5) Chronic stretococcic endocarditis -Litten (43) 6) Chronic malignant endocarditis -Weber(44}.
Kerlin (2) 
SYMPTOMATOLOGY
In nearly all Cases the disease begins insidiously and it is often difficult to determine with any accuracy the exact date of onset. The disease as a whole is very characteristic one, although each case, of course, sbows its own variations.
According to Libman's first report of cases (7), there is fever present in all case 8. 'llht sis at time s very low, while at other neriods it is Quite high and intermittent. According to Kerlin(2) the temperature is usually not high, the average daily being about 102 degrees Farenhe}. t. Waddell (4) believes that an unexplainod fever of a low grade type is one of the most common initial symptoms. Along with the fever there 1s usually digestive disturbance, cardiac symptoms;l and sweats. Sometimes the fever is accompanied by chills, at others by S\Neats. In still other cases there occur fever, chills and sweats in a regular sequence.
rrhere is a progressive \!veakness and usually emaciation.
'l'he latter in most cases is a prominent feature, although in some casr>s the patient 1.8 well nourished up to the time of dea tho 'The spleen is usually enlarged and palpable, and generalized peripheral pains are Quite constant. The latter in some cases are localized in bones, jOints, muscles, tendons and ligaments. Others are purely neural "according to Libman{7).
He further adds that these pains at times mtll:y be due to embolic aneurysms. The painful erythematous nodules of Osler (1)(40), are, according to Libman almost pathognomonie (7) . Of special interest is the symptom to which little attention was paid up until the time it was appreciated by Libman (7), is that of tenderness of the lo\<yer portion of the stermu,11. In his series of cases reported in that year(19l0}, nearly all of those patients were afflicted. He did not believe that this symptom was due to any anemic cause since it was present long before the anemia was great enough to account for it.
Respiratory symptoms and signs occur in about 75 percent of all ca8e s reported according to Hurxthal (11) • 'l'he se he said are explain'.ible in SO'11e instances by sl,lenic infarct, with or without a perisplenitis accompanying. Such splenic involvement gi.ves rise to low chest pain, especially upon breathi.ng.
In other cases the pain may be due to a mitral stenosis or a weakened myocardium, while in a few cases pulmonary i.nfarction of embolism may be the cause, since in certain cases whIch complained of this symptom before death, such pathology ",as found at autopsy. Long befor~ death, however, the se symptoms develop which cannot be explained by tht? se factors alone. Since the majority of lesions are of the left heart, there may be still another source of explanation.
Miller (12) In other words, although heart findings are suggestive, the } absence of evidence of valvular disease of the heart should not rule out the possibility of subacute bacterial endocarditis being present.
Pain in the shoulder and precordiu.'11 occur at times.
Libman (6) pointed out that infarction of the spleen ~ith diaphragmatic irritation was possibly res!onsible for this.
Hurxthal (11) Abdominal pain and splenomegaly. Abdominal pain occurs in about seventeen percent o~ all cases according to one observer(ll), and is usually confined to the upper quadrants.
The possibiltty of an erroneous diagnosis in this phase is clear, especially when the pain is accompanied by fever, tenderness, muscles spasm and leucocytosis. The pathological syndromes of appendicitis, gall stone colic, or renal calculus may be si.mulated. As the pain is ".lsually the result of an embolis, the charqcteristic feature is the abruptness of onset. Thus, renal calculus is apt to be the preliminary diagnosis, since it often produces a similar sudden, sever pain.
The lesion of the Icidney were first described by Baehr (13) , and according to his investigations he found that there was Rn af'sociated glomerulo-nephritis in about one-third,and renal infarction in abo:lt one-half of cases. The renal function is usually little im:.oaired ",-nd the phenolsulphonphthalein test shows a decrease in only a very small percentage, and it is only in these cases with a lowered kidney function that there is found an tncrease in the blood, non-protein nitrogen.
The specific gravity of the urine varies normally in this disease. In about one-third of the cases edema appears, but it is not known, or at least not stated, whether or not it is of the dependent type. Libman (7) observed that hematuri,a was quite common 1n
his series, and Waddell (4) This pOint,accordlng to Hurxthal (11) , is apt to be in some degree diagnostic. The majority of cases show a leu.cocytosis at one time or another. Leukopenia occurs at tines but it is rarely continuous. Libman (7) In addition to the above changes in the blood picture of this disease, there is marked secondary anemia usually, with an abundance of platelets, but with seldom any al teratim in the bleeding or coagulation times. The anemia in sO'']'W cases ls so marked that the disease at times is mistaken for pernicious anemia(2). Libman injects the thought that a progressive anemia accompanied by a waxy, dirty facies is a noteworthy feature of the condition.
Acute arthritis occurs in about thirty percent of cases.
'lvhpther or not this condition is of rheu.Inatic origin can be differentiated by the use of salicylates(38}. If the latter produce no effect in a suspected case of rheumatic disease, one sh,uld bep:in to think of subacute bacterial endocarditis.
Libman (6) noted that joint swelling was not an infrequent symptom and that patients often complained of arthritis and periarthritic pain. The cause of these pains is not well kno~m but Libman believes them due mostly to the accompanying anemia, although at times they may be explained upon the basis of embolic aneurysm. (7)
Edema may be found at times early, but in most instances it appears later in the course of the disease. It is usually due to cardiac weakness and partly to the anemia, according to Libman. Baehr (13) reported the presence of edema in about one-third of his cases but offered no definite explanationof it, nor dtd he declare whether or not he considered it dependent. Accor~ing to Libman, the edema is usually of a soft t7pe, but if thromboses are present it is apt to be firmer.
A generalized edema is more often due to the anemia than to a nephri tis. Libman found that in the influenzal type ')1' the disease, the edema is more apt to be of a nephritic origin.
At times the picture may be accompanied by gangrene, undoubtedly due to blocking of peripheral vessels with emboli.
Clubbing of the fingers is quite frequent and its recognition early is often quite puzzling. Opinions as to the exact presence of clubbing are often apt to disagree. Hurxthal (11) suggests that a good point in determining the presence or absence of this condition is the formation of a rim of fine, ne',J{, Dinki sll skin around the margin of the nail, along with tenderness of the tips of the fingers. is, qbove all, the most effective diagnostic procedure. \Vhen sIgns of petechiae or infarcts appear, the diagnosis clinically is relatively easy. 'rhis disease must be sharply differentiated from acute rheumatic endocarditis, which comes on more suddenly and with more marked heart symptoms and in coni ~unction with a bacteria-free blood culture; from an ulcerative endocarditis, which is part of an acute pyemia, to which the heart lesion is secondi-lry. 'rhere is usually a primary focus which is easily distinguishable and the blood culture is Dositive for the Staphylococcus, streptococcus pyoganes, or the pneumococcus. 'rhe duration is only a few days or weeks, and is almost alvJays {'atHl. Embolic proce sses are cormnon in all forms of bac terial endocarditis. These processes are most .frequent in the subacute form and probably can be accounted for by the longer duration of the disaese. Embolic processes do not seem to occur in acute rheumatic endocarditis.
Embolic glomerulo-nephritis is rarely found in any form of endocaY'ditis except the subacute bacterial type, in which it occurs in a farily high percent8.ge of cases. Its occur':Dce seems to bear no relationship to other forms of e~bolic processeEi· The chief factor in determining the presence of the disease seems to lie in the isolation and culture of organisms of low virulence in the blo~d stream and from the vegitatioBs on the heart valves. streptococcus viridane is the usual organism, but the Bacillus in?luenzae may be the cause. In some cases it may be due to th~ Hemolytic streptococcus. (38) The presence of embolic processes in cases with healed Previously injured valves are apparently more susceptible to infection that normal valves. In most cases they seem to h8.ve resulted from rhellIllatic infection, but they may be produced by the healing of bacterially infected valves.
Myocarditls and perlc'3rditis are seldom associated with SUBACUTE BAC'rl1RIAL ENDOC,l.RDITIS bacterial endocarditis.
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Rheu.-rnatic infection commonly precedes subactue bacterial endocarditis, but usually not until some free interval has elapsed.
The finding of the streptococcus viridans in the blood in a case of endoc'irdi tis indicates a subacute b:·J.cterial form.
ihis is also true of the Bacillus influenzae.
Apparently th8 two main factors tl keep in mind in interpreting variations in the findings in subacute bacterial endocarditis are the duration of the process and the virulence of the causative organism. 'r1he former seems to be dependent upon the latter.
